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[57] ABSTRACT
An anastomotic device and method for receiving the

free ends of flexible tubing to be anastomosed, the de-
vice has a pliable sleeve with its opposite ends rolled

outwardly upon themselves to form relatively firm ring
members to engage and secure the free ends of the
tubing to be anastomosed, the tubing free ends engaging
each other as they are secured to and held by the ring
members of the sleeve, the tubing ends being contigu-

- ously inverted to enable the ends to grow together

permanently.

4 Claims, 6 Drawing Figures
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1
ANASTOMOTIC DEVICE AND METHOD

BACKGROUND, BRIEF SUMMARY AND
OBJECTS OF THE INVENTION

This invention relates to devices for surgically anas-
tomosing one hollow or tubular member to another
such as, for example, the severed ends of the intestine
after resection.

Present medical techniques for joining the severed
ends of the intestine include laboriously stitching the
severed ends of the vessel together or using stapling
instruments which have some inherent disadvantages.
The technical difficulties in utilizing such techniques
are often numerous because of the inaccessibility of one
or both of the ends to be joined, or the time involved for
anastomosis. -

At present, the ends of the tubular members are usu-
ally (a) turned or rolled inwardly to facilitate healing as
they rest in a contiguous relationship in the case of
suturing techniques, or (b) partially turned or rolled
~outward in stapling techniques. Since suturing must
take place around the circumference of the intestines,
many difficulties are sometimes encountered in some
areas in holding, gripping, and/or manipulating these
elements for proper application of the sutures.

There have been a number of attempts to improve
surgical techniques relative to anastomosis. Although
there have been significant improvements to assist with
the surgical procedures used in anastomeric surgery
such as the devices disclosed in U.S. Pat. Nos. 3,496,939
and 3,974,835, these devices are somewhat expensive,
complicated, and require very precise and careful han-
dling to be utilized correctly.

It is desirable that a non-permanent connector or a
junction device be used to join vessel ends in anasto-
motic surgery, since a permanent piece of tubing or the
like will tend to prevent the changes in diameter which
are necessary for the proper functioning of the intestine.
Any foreign substance used in anastomotic surgery
ideally would disintegrate in a relatively short period of
time once the healing of the vessel ends is initiated.

The present invention has been developed to meet the
established requirements of anastomotic surgery and
provide a safe, relatively inexpensive and easy to use
anastomotic device. To summarize the invention, it
relates to a soluble anastomotic sleeve which has a cer-
tain flexibility so as to provide a surface for securing the
abutting ends of tubing. It is formed of a pliable cylin-
drical sleeve, the ends of which are rolled outwardly
upon themselves toward the opposite end to form rela-
tively firm ring members for receiving and securing the
free ends of tubular members to be joined. The formed
rings are coated with a solution of carnauba wax and
stearic acid to produce rigidity, and the sleeve is prefer-
ably made of fabric with catgut or similar dissolvable
thread to induce satisfactorily timed disintegration.

With the foregoing in mind, it is therefore an object
of the present invention to provide an anastomotic de-
vice which is soluble in the body fluids and which will
disintegrate once in place within a relatively short per-
iod of time.

A further object of the present invention is to provide
a relatively flexible sleeve to which can be attached the
free ends of a hollow or tubular organ.

Yet another object of the present invention is to make
possible simple anastomosis in various parts of the body
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which procedures would normally be quite time con-
suming, difficult and perhaps impossible.

Yet a further object of the present invention is to
provide anastomotic apparatus that is easily produced,
relatively inexpensive, and capable of being carried in
large quantities by operating rooms for immediate use.

Yet another object of the present invention is to pro-
vide an anastomotic sleeve that is constructed of a sin-
gle piece of pliable material, preferably fabric.

Yet another object of the present invention is to pro-
vide an anastomotic sleeve which will hold the ends of
the intestine or other similar tubing or the like in close
contact with each other and in clamped relation for
purposes of forming a permanent bond at the juncture
of the contacting ends.

These and other objects of the present invention will
become more apparent after consideration of the fol-
lowing detailed specification taken in conjunction with
the accompanying drawings wherein like characters of

reference designated like parts throughout the several
views. -

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of the pliable unitary
cylindrical sleeve comprising the primary element of
the present invention.

FIG. 2 is a side elevational view of the anastomotic
device comprising the present invention showing oppo-
site ends of the sleeve of FIG. 1 rolled outwardly upon
themselves to form relatively firm ring members which
are coated with a material to promote rigidity.

FIG. 3 1s a perspective view of the anastomotic de-
vice shown in FIG. 2.

FIG. 4 1s a perspective view of the anastomotic de-
vice forming the present invention functionally dis-
placed from the free end of a tubular member to be
attached thereto, the tubular member having a purse
string suture secured to its end to enable attachment to
a ring member of the anastomotic device.

FIG. 5 1s a perspective view similar to FIG. 4 except
that a second tubular member free end is functionally
displaced from the opposite side of the first tubular
member free end carrying a purse string suture for at-
tachment to the other ring member of the anastomotic
device.

FIG. 6 is a side elevational sectional view of the
anastomotic device comprising the present invention
holding together two free ends of a severed intestine for
subsequent coupling.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings and particularly to
FIG. 2, an anastomotic device is shown generally as 10.
The device is formed from a pliable unitary cylindrical
sleeve 12 (FIG. 1) having first and second ends 14 and
16 each of which are rolled outwardly upon themselves
toward the opposing end to form relatively firm ring
members 18 and 20.

The unitary cylindrical sleeve 12 is pliable because, in
preferred form, it is formed of fabric. It has been found
advantageous to knit a tubular sleeve on conventional
knitting equipment such as the Dubied (Switzerland) 12
cut, 72 needle (2 bank) machine, model NHF4 (not
shown). Such machines have been commerciallv avail-
able for a number of years. While conventional knitting
equipment can be used to form the cylind..cal sleeve,
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other fabric-forming techniques are quite acceptable for

producing the device in useable form.
It 1s necessary that the sleeve 12 be formed in a man-

ner so that it will disintegrate in a relatively short period
of time once healing of the vessel ends begins. For that
reason, it has been found advantageous to use as fabric-
forming thread, 4-0 Chromic catgut, a substance having
predictable destructibility in body fluids. In addition,
the formed rings 18 and 20 are preferably coated with a
solution of carnauba wax and stearic acid to add rigid-
Ity, a quite satisfactory solution of such substances being
approximately 62% carnauba wax and 38% stearic acid.

Complete utilization of the anastomotic device is best
tllustrated in FIG. 5. The free ends 22 and 24 of two
tubular members 26 and 28 are stitched with a purse
string suture 30. Use of this suture permits engaging the
very edge of the free end of the vessel wall so that the
suturing material can be pulled and the vessel end con-
tracted much in the way the top of a purse or string-
closed bag is manipulated. The ends 22 and 24 are then
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pulled over ring members 18 and 20 (FIG. S) so that as

the purse string suture is tightened, the ends 22 and 24 of
the vessels 26 and 28 turn inwardly over ring members
18 and 20 and thereby become contiguously inverted to
enable themselves to grow together permanently.

FIG. 6 illustrates a completed inverted serosa-to-
serosa anastomosis, the anastomotic device insitu in the
lumen of the bowel. A purse string suture is visible and
illustrates the technique for contiguously inverting the
ends of the bowel members to foster immediate healing
and permanent junction.

It is to be understood that the anastomotic device,
whether i1t be formed of fabric or other material, is made
of a composite material which can be designed to disin-
tegrate in a given period of time. The present invention
offers many advantages over conventional anastomotic
devices and permits simple, rapid anastomosis in diffi-
cult areas. For example, it permits a simple anastomosis
In a low rectosigmoid anastomosis which would ordi-
narily be quite time consuming and difficult, or impossi-
ble, in those cases necessitating a colostomy.

It wili be therefore apparent that the invention is
comprised basically of a pliable cylindrical sleeve
which may take the form of the embodiment described
herein. However, the invention in its broader aspects is
not limited to this specific embodiment herein shown
and described, but departures may be made therefrom
within the scope of the accompanying claims without
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departing from its principals and without sacrificing its

chief advantages.
What 1s claimed 1s:
1. An anastomosis device for use in the surgical join-

ing of the free ends of two tubular members to be anas-
tomosed as the tubular members have portions retained
in abutting relation upon said coupling device by purse
string sutures, said anastomosis device comprising a
pliable, unitary cylindrical sleeve having a central por-
tion and first and second ends, each of which are rolled
outwardly upon themselves toward the opposing ends
to form a pair of relatively firm ring members in spaced
relation upon said central portion, said cylindrical

sleeve being of knit fabric, and having said spaced ring

members coated with a rigidity promoting material, said

knit fabric being at least partially formed of yarn made
of dissolvable material, said ring members being spaced

apart a prescribed distance for recetving therebetween

the inturned free ends of the tubular members as they
extend over the ring members from positions generally
parallel with said central unrolled portion and retained

in abutting relation generally perpendicular to said cy-

lindrical sleeve central unrolled portion by purse string
sutures enabling the two tubular members to grow to-
gether.

2. The device as claimed in claim 1 wherein said

coating 1s approximately 62% carnauba wax and 38%
stearic acid.

3. The device as claimed in claim 1 wherein said

dissolvable material is catgut.

4. A method of performing intestinal anastomotic

surgery utilizing a pliable cylindrical fabric sleeve knit
of dissolvable yarn, the ends of which are rolled out-
wardly upon themselves toward the opposite ends and
coated with a rigidity promoting material to form rela-

tively firm, spaced ring members at each sleeve end

comprising the steps of: positioning the free end of one
of two tubular tissue members to be joined over one of

the sleeve ring members and directing the end portion
inwardly radially of the sleeve and between the spaced
rings; tying the free end over the ring member; position-
ing the free end of the other tubular tissue member to be

joined over the second ring member and directing the
-end portion inwardly radially of the sleeve between the
spaced rings and in abutting relation with the other

tubular tissue member; and tying the free end over the
ring member so that both free tissue member ends are
positioned between the ring members of the cylindrical

sleeve and to each other to facilitate healing.
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